It is known that a square matrix A can be written as a commutator XY-YX'xi and only if Tr(/1)=0. In this note it is shown further that for a fixed A the spectrum of one of the factors may be taken to be arbitrary while the spectrum of the other factor is arbitrary as long as the characteristic roots are distinct. The distinctness restriction on one of the factors may not in general be relaxed.
A NOTE ON MATRIX SOLUTIONS TO A = XY-YX CHARLES R. JOHNSON1
Abstract.
It is known that a square matrix A can be written as a commutator XY-YX'xi and only if Tr(/1)=0. In this note it is shown further that for a fixed A the spectrum of one of the factors may be taken to be arbitrary while the spectrum of the other factor is arbitrary as long as the characteristic roots are distinct. The distinctness restriction on one of the factors may not in general be relaxed.
I. Introduction. It was shown by Shoda [5] The first lemma is easily proven using induction and the fact that Tr(A)=0 implies there is a nonzero column vector % such that %*Ay=tl. The proof of the second lemma is more involved and will not be repeated here.
It is worth noting that in the theorem the condition "A,-?*A,-if ijtj and i,j^n" may not, in general, be relaxed. III. Remarks. Neither Lemma 1 nor Lemma 2 holds over arbitrary fields. Lemma 1 does hold over the real field [4] , but it is easy to construct examples to show that an algebraically closed field is not a superfluous assumption in Lemma 2. In particular Lemma 2 does not hold over the
